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This technical report covers work pertormed under Air Foree Contact 353600 87 C 0364 DA

Project. This contract s sponsored by the Manutuctoning Technolory - An Foree Systenns
Command, Wright-Patterson Air Force Base, Ohio. foowis admimstered onder the tochmeat
direction of Mr. Bruce A Rasmussen, Branch Chiel, Integranon Tochnofogy Divivon
Manufacturing Technology Directorate, through Mr. Duvid L Judson, Project Munager The
Prime Contractor was Integration Technology Services, Softwure Prognuns Divivon, of thy
Conrtrol Data Corporation, Dayton, Ohio, undu the direction of Mr W A Osborne. The DAPrG
Project Manager for Control Data Corporation was Mr. Jimmy P Moaswclt

The DAPro project was created to continue the developmen, st and demonstration of the
ntegrated  Information Support System (1SS The HSS wohnotoey work comprises
enhuncements 1o 1SS soltware and the establishment and operion ol HSS e 1 bed Bardw e and
communications for developers and tsers,

The following list names the Control Data Corporation subcontractons and ther contitbuting
activities:

SUBCONTRACTOR ROLE
Arizona State University Responsible tor test bed operations und support in Arizona
Control Duta Corporation Responsible tor the overall Common Data Model desigr

development and tmplementinon, HSS integration and tost, and
technology transter of 1155, Also responsible tor USAFE and Dol)
Booth at CALS EXPO 88 and CALS EXPO %Y.

D. Appleton Company Responsible for providing software informaiton services tar the
Common Data Model and IDEFEX itegraton methodology.

International Business Responsible for studies in Enterprise Integration Framework.

Machines

ONTEK Responsible tor defining and testing a representative integrated
system base in Aruficial Intethgence techmgues o establish titness
for use.

Simpact Corporation Responsible for Commuimcation development.

Structural Dynamics Responsible for User Interfaces, Virtwal Termmal Interface,

Rescarch Corporation and Ncetwork Transaction Manager desrgn, development.

implementation, and support.
Universal Technology Responsible for test bed operations and support in Dayton.
Corporation
Northrop Afrcraft Division  Responsible tor studies in Enterprise Integratnion Framework.

TON Consulting Responsible tor OST conmmunicatons development
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INTRODUCTION

1.1 Background

Since 1979, projects have been supported to design and develop a prottype of an
integrated computer system called the Integrated Information Support System (115S). The Daw
Automation Processor (DAPro) project was created to continue the development, testing, and
demonstration of 1ISS. The objective of the DAPro project is 10 establish and operate a Test Bed,
to validate the concept of integrated applications supported by HSS, and to mamintain and enhance
IISS.

DAPro is a continuation of technical results trom Project 6202 and s predecessor Project
6201. The initial objective of Project 6201, ICAM Integrated Center (ICENT) Manufacturing
Control Material Management (MCMM) System, was to establish the Requirements Defimuon and
Detail Design of an ICENT-level MCMM System. As work proceeded, it became apparent that
accomplishing this objective required an integrating mechanism that allowed the integration of
higher-level planning systems, with lower-level shop floor control systens.

Work under ICAM Project 3101, Computer-Based Information System (CBIS),
established a number of principles as guides in formulating solutions for the near term that are
extendible for the long term. The solution to the ICENT integration issue appeared to be generic to
the entire spectrum of system and data integration. It was apparent that undertaking 1ISS would
ultimately yield not only the solution to integrating high-level and shop floor systems but to the
entire spectrum of integrating existing enterprise systems and future systems.

Project 6201 and 6202 objectives were to establish and operate a Test Bed 1o validate the
concept of integrated applications supported by establishing an HSS. In addition, the projects
established a standards guideline document called the "Interim Standards and Procedures” to guide
the design of the IISS and to provide guidance to other ICAM projects. A set of requirements and
a migration strategy were established as the basis for enhancement direction to the 1ISS.

The DAPro objective, under the prime contractor Control Data Corporation, is to establish,
operate, and enhance a Test Bed containing services provided under Project 6201 and 6202, This
project will provide technical and educational support for [ISS users representing several
manufacturing technology centers and disciplines, including integration technology, sheet metal,
machinery, composites, electronics and assembly. Each center could be supported by the Test
Bed, which includes system development, tests, production emulation, and technology transfer
environments.

Today, factories are characterized by a multiplicity of discrete information systems that
have been designed to serve individual users or activities within an organization. Since many of
these activities receive information from and generate information for many other activities, an
extremely complex non-integrated information system has been developed. Additionally, today's
environment is characterized by a number of different computers that do not easily communicate,
have different keyboard access methods, and require expertise in order to use them. These
conditions lead to a reluctance to implement other types of software and equipment.

1-1
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While capital spending tor computer equipment and softwire 1s sounng, and informaution
costs are mounting rapidly, the current environment results in the poor treatment of data and a
waste of information, which is a valuable corporate resource. This sttuation hecomes more
complex and difficult to contain as more discrete systems are ustudied

The Air Force's Manufacturing Technology Directorate at Wright-Paterson Air Force Buse
(WRDC/MTI) recognized the advantages and requirements for imegrated computer systems The
Air Force realized that an integrated computer system would reduce the costof these manufacturing
processes. Therefore, the Air Force has been supporung the desipgn and development of
prototype of an integrated computer system, the 1SS, since 1979, The DAPro project was created
to continue this effort of the development, testing, and demonstranon of 1SS

1.1.2 What is the Intesrated Information Support System?

1SS is a softwire system that provides the user with a single view of data, even though
that data might reside on one or more databases on one or more computers. The system under
1SS appears as a single computer system with one central repository of data. Users and
applications access this duts without regard to its locaton, the type of terminal avaifable, or the
format of the stored data. Under 1ISS, the user does not have 1o be fannliar with a specitfic
database management system or a specific vendor's hardware and software to access datis. 1155
provides the 100ls to allow the business enterprise to define and control data, enforce data integrity.
and provide data shareability, data quality, data tmeliness, and ease of use,

[ISS is an evolutionary approach to the design of an tnformation system. This approiuach
allows new computers and software systems to be added or implemented within the organization as
required.

I1SS uses the three-schema ANSI/SPARC concept developed for integrated environments.
Using this concept, data is available to users regardless of the system environment.

1.1.3 Test Bed

To develop the 11SS software, prove the concepts, and demonstrate the system's use, a
combination of hardware, software, and communications have been established. This combination
is called the I1SS Test Bed.

The Test Bed hardware currently consists of two interconnected VAX computers. These
VAXes are used as the main computers for user interface and central database access. The
computers are interconnected using DECNET. Communications include leased lines, dial-up lines.
multiplexors, and modems. The Test Bed allows access for system development, technology
transfer, and implementation of advanced technology centers, which expect to use this environment
to validate production prototypes.

1.2 Goals of DAPro and 1ISS

It is estimated that in large U.S. corporations most of the existing computer applications
will be redesigned over the next 10 to 20 years. It is further expected that, because of the rapidly
changing computer technology, the construction techniques and operation modes of new
applications will bear little resemblance to those of existing systems.

Because of the complexity of these new systems, integrating them becomes even more

important. However, data integration must be accomplished using new application techniques and
designed for interaction in conjunction with existing applications. The 1SS software architecture

1-2
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allows for an integrated application process that can access data existing on one or more databases
and computers.

[ISS development and the DAPro project are required 1o meet several goals:

Provide a testing facility for separate Computer Integrated Manutacturing (CIM) software
products.

Demonstrate initial integration of CIM products

+ Data integration via the CDM and IDEF modeling methodology.

» Techniques for more extensive integration of program functions.

Provide a site for demonstration and evaluation of CIM products
+  Applications. ~

+  Mcthodologies.

+ Information support system.

Reduce risk to subsequent users of CIM products by providing an environment to test the
concepts of 11SS.

Provide standards, guidelines, and procedures

» Tor development of CIM products.

« For evaluation/adoption by industry.

Demonstrate strategies evolving from current application processing and development
methods and techniques thit will subsequently reduce cost and increase system [lexibility.

1.3 Summary of Benefits of 11SS

DAPro is a support service that assists others in achicving the benefits of an integrated

environment using IS8 technologies and concepts.  Other projects using the concepts can
implement CIM systems faster and with less risk by providing a test environment to prove
applications concepts in an integrated environment.

The design of HISS provides the following capabilities:
+ Portability between computer systems,

* A common data management system that provides one common methad for defining
and accessing data from the system regardless of location.

* A common data definition language to define data within the system.

« A common data manipulation language to allow standard access w data without regard
to location, access system, or format,

« A common user interface (o allow one central type of access 10 the system from multiple
terminal types.

«  Computers to communicate throughout the HISS environment. Data aceess is not
hounded by hardware or soltware systeins,
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Data that is managed by HSS sottware s s tansonutted thioughout the svstom This
alfows HISS 1o be responstble for data transmession iostead of the apphication prograon

Computers that appear i the HSS covironment as one cotnputer. HES i responabic
for accessig ditterent hardwure systems, Bos not thie rosponsabiliny of the progranimes

or the user o know the uaacierstoos of cach compuater bomg adoessed

Benelies of HSS nctude:

.

Distributed heterogencous systems, distributed dati and distributed processing o
provided by 1SS

Independence of apphoanion data from considerations of actuad anternal storage
organtzatton and database management system docess wohnmjues s avanlable

Reduced and controtled daa redundancy.

Automated ditty vadidation, assertrons, wrigeers and consteant checking through the
Common Duata Model.

Transacuon-onented applcations

Standardized user mrertace tsomthar menu constractron ton b apphieations stasdasd
user "HELPT procedares, standand crror nessages, ¢t

Contol of execution i w consistent manner of processes on ditterent compiters with
ditterent operating systems

Factitauon and controf of pussing data and miessages between processes an the same o
ditferent computers.

Consisten: error handlimg throughout the syatein,
Systerm-wde control of startup, shatdown, restart, amd recovery

Applicarion programs written with relatonal database inguages reterencmg non
relational databases.

Independence of application program from the charactenistios of the enmimal onwhich it
will be used.

System-supported transhution of intormation formats w host-speciiic representations

Standardized clecronically generated docunmentation,
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EXECUTIVE OVERVIEW

A prototype operation of 11SS was demonstrated in March 19%3. und the first official
release, Release 1.0, occurred in September 1983, In the second quarter of 1988, Releuse 2.3 was
issued. Release 3.0 was released in the third quanter of 1990.

The 1ISS software architecture is designed 1o support the interconnection of heterogeneous
computer systems through a local area network (LAN) complemented by Wide Area Synchronous
and Asynchronous Communication (WASAC) lines.

‘The software architecture provides:
» Layered architecture for maximum flexibility
» Distributed application data on heterogeneous data bases

+  Process-to-process communications through preplanned transactions- Distributed at the
application layer - Distnbuted access at the system layer

+ Integration and coordination through a Common Data Model (CDM) and an integrated
Network Transaction Manager (NTM).

The software architecture reflects the issues of portability and flexibility. Consequently, the
software architecture is layered and modular. The software architecture reflects the intent to
minimize the amount of software changes which must be made to application programs to allow
their integration into lISS.

2.1 Present Environment

Today's factories are characterized by a multiplicity of discrete information systems which
have been designed to serve individual users or individual activities within an organization. In
today's environment, each user receives information, manipulates it, generates his own
information and passes it 1o another activity. The second activity takes this information, combines
it with other information and passes it along. Since many of these individual activities receive
information from and generote information for many other activities, an extremely complex
information system has been developed. This complexity is compounded by the fact that
information is tnaccurate, untimely and unshared.

Additionally, today's environment is characterized by a number of different computers
which do not easily communicate, which have different keyboard access and which create careers
for experts on specific computers. This expertise leads to a reluctance to tackle other types of
equipment.

(293
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FACILITIES FORECASTING

PRODUCTION
ASSEMBLY CONTROL
INVENTORY
FABRICATION CONTROL
DATA
QUALITY COLLECTION

Figure 2-1. Complexity of Current Information Interchange

While capital spending for computer equipment and software is soaring and information
costs are mounting rapidly, the current environment is resulting in the poor treatment of data and
waste of information, a valuable corporate resource. This situation is worsening as more systems
are put into place.
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The 1SS is an evolutionary approach to the design of an intormation system which has
near and long term impact and which will function in the current environment. The HSS achieves
control of and access to information o allow data shareability, data quulity, data timehness and
ease of use. The [ISS answers important information questions, reluted 1w locanion of data,
passing of data, recognition of data and control of data.

2.2.1 Communication

The design of LSS mukes 1t possible 10 communicate umong computers throughout the
business from engineering to the shop floor. This allows access to mformation, sharcabihity of
information and timeliness of information.

222 M mentan ntrol

The design of 1ISS manages the passage of informanon throughout the HSS system by
routing the user's request to the appropnate host computers assure. operabibity of the HSS system
by performing necessary coordingtion, communication and housekeeping funcuons,

2.2.3 Muln- uter Environment

The design of USS mukes all computers look like a single computer. Access to severil
vendors computers 1S transparent to the user, who is not required to be an expert on a computer in
order to use it.

2.2.4 Data Shareability

The design of 1ISS makes all the information on the different systems look like it's in one
place, in on¢ format. This approach makes it possible to share information among users and has a
substantial impact on the quality of data.

2.2.5 Ease of Use

The design of 11SS makes each user’s terminal able to access tiwe apparent single computer
>1ET O . ‘ : . ; P
and apparent single information repository. This makes 1t possible w0 casily use the informaton.

[
‘
e
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Figure 2-2. Information Base Technology
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+ WHERE IS IT?

+ HOW CAN IT BE
PASSED?

+ HOW WILL USER
RECOGNIZE IT?

« HOW CAN IT BE
CONTROLLED?

INFORMATION
QUESTIONS

Figure 2-3. Information Problems and Questions

2.3 Major Subsystems of the 1ISS

The Integrated Information Support System is made up of four subsystems which together

provide answers to the information questions:
»  Whereis it?
* How can it be passed?
* How will the user recognize it?
+ How can it be controlled?

These four subsystems are:

» Common Data Model (CDM)

» User Interface (UI)

» Network Transaction Manager (NTM)
» Communication (COMM)

2-5
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lss
Components

Figure 2-4. IISS Subsystems
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Figure 2-5. System Modules Evolutionary Approach
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The system-level interfaces between the principal LSS software subsystems 1s descrnibed
briefly in the following paragraphs. The major software components in the HSS environment are:
1. Integrated Application Programs
Non-Integrated Application Programs
Common Data Model

[ VS I

Distributed Database System Processes
Local Database Management

Network Transaction Manager

User Interface

Communication Subsystem

O ¢ N N

1ISS Monitor

The following diagram shows the interfaces between the components. There are several
layers or levels of interfaces and there are protocols between the components.

The services which are provided by a software component are typically a subset of the
functions of the component. For example, the NTM is called to send messages between
application processes. This is a service. The NTM must also validate the message header
information and route messages to their destinations, but these are not considered services in this
context.

Integrated application programs provide "external” services to lISS users and may
cooperate with other IISS programs. Application programs are not considered to serve in any
subordinate role with respect to othei 1SS software. Hence, no “internal” services are associated
with application programs.

The structure of a typical application program as consists of COBOL source code (this
could also be C or FORTRAN source code) and several layers of service routines which are
provided from IISS libraries. The first-level interfaces connect the application program with the
User Interface, Distributed Database Processes (through precompiled Neutral Data Manipulation
Language statements), and Network Transaction Manager. The lower-level interfaces connect with
Interprocess Communications and the host operating system.

Non-integrated application programs neither provide nor use 1SS related services.

The Common Data Model has two principal roles in the 1ISS environment. One is
maintaining an accurate picture of the data stored throughout the IISS computer network. The
other is making this information available to IISS system and user processes. Maintenance of the
CDM database is the responsibility of the CDM database administrator and is not considered a
service. Providing data to IISS processes, however, is a service. The mechanism for calling upon
CDM services is through NDML statements. Translation of NDML statements is a CDM function,
but it is not considered a service.

2-7
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The processes to perform a query for distributed data for an application require the
following services:
1. Distributed Request Supervisor
2. Local Request Processors
3. Data Aggregators

4. Conceptual to External Schema Transformer

INTEGRATED
APPLICATION

NON- NON-
INTEGRATED INTEGRATED
APPLICATION APPLICATION

Figure 2-6. 1ISS System Overview

2-%
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All of these processes (except the application process initiating the request) are "owned” by
the CDM and only provide services for query processing. Distributed queries are the most complex
scenarios of communicating processes considered for the HSS environment, and they huve
"driven" the requirements for the NTM.

Each local DBMS represents a unique interface the local database request processes.

Application processes, Distributed Database Processes, the User Intertuce |, and other 1SS
programs call upon the NTM for the following major categories of services:

1. Process Logon and Logoff
Initiating and Terminating Processes

Sending and Receiving Messages

S W

Obtaining Status of Messages and Processes

The mechanism for invoking these services is through « library of service routines which is
linked into each calling program. This technique allows the NTM to view AP's, database
processes, and the Ul as simply "processes”. It also allows the NTM 1o effectively hide the details
of NTM message headers, packet size, and the IPC interface from the NTM users.

The User Interface provides a number of services to 1ISS users such as simple menu-
driven control of programs and a convenient "help” function. The interface described here focuses
on the services provided by the Ul 1o other 1ISS software components - principally application
programs. The UI provides the following services to control the display of forms and data, and
retrieve user input:

1. Select forms to be displayed from a collection of forms
2. Insert data into fields before they are displayed

3. Display part or all of a form on the user's screen

4. Allow field values to be updated on the screen

5. Erase part or all of a display

6. Accept data from the user’s keyboard.

The principal role of the Communications subsystem is to provide host-to-host message
transfer. The IISS software architecture has allocated two COMM processes (one at either end) for
each pair of communicating machines. Messages sent via a given COMM process go to only a
single destination. The only routing and distribution function performed by COMM processes is in
handling high- and low-priority messages which are sent and received in different IPC channels
but are transmitted between machines over a common communications channel.

The system monitor provides performance monitoring and nonrecoverable faiture handling.
The objectives of the Interprocess Communication Primitives (1PC) are to provide a

machine-independent, COBOL interface for communication between cooperating concusrent
processes.  In the 1SS environment, application programs are provided higher-level message-
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passing services by the NTM. IPC services are used, directly, only by 1ISS "system” software
such as the NTM and COMM.

The function of the Virtual Terminal Interface (VTI) is to insulate application programs and
other [1SS software trom the special charactenistics of individual display terminals. Each brand of
computer terminal uses a different set of control characters and different control sequences to clear
the screen, position the cursor, highlight text, scroll displayed information,etc. The service
provided by the VTI is the conversion of standard control characters and control sequences is
needed to support the rerminals connected to 1SS computers.

2.3.1 Common Data Model

The Common Data Model (CDM) is responsible for making the information on differem
databases, which may be on different computers, look like a single data repository in order to
address data shareability and data quality. The Common Data Model refers to a single logical
Enterprise Database. The logical Enterprise Database, which appears to be a single databuse 1o the
user, is an integrated view of the enterprise developed without physically combining data. This 1s
accomplished utilizing a three-schema architecture made up of an internal schemu, a conceptual
schema and an external schema. Each individual database in the HSS system is described by an
internal schema. The contents of the internal schemas of all of the databases are logically retlected
in the enterprise's conceptual schema. This represents the description of all of the data that any
program with the correct access privileges can obtain. This data s also known as comimon data.

The external schemas give individual programs a view of a portion of the common data.
Mappings are also described so that data in an external schema format may be transferred to
conceptual format and then to internal format. Included in this are changes such as name change |
metric to English conversion, number of decimal places, unit conversion or number of characters
in a name.

The CDM consists of four components:

1. Neutral Data Definttion Language Processor

2. Neutral Data Manipulation Language Precompiler
3. Distributed Database Manager

4. Utilities

The NDML Precompiler and the Distributed Database Manager are referred to as the
Common Data Model Processor (CDMP).
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Figure 2-7. Three-Schema Architecture

The precompiler transforms schema formats and decomposes a request for 1SS data into
requests for data found in specific data bases. The precompiler utilizes the locations and format of
all data in the system described in the CDM. For each user's application, using a neutral language,
the precompiler generates a modified users application program as well as Request Processor
programs to allow retrieval and/or update of actual data from each appropriate existing database.
The precompiler generates another program to do the translation from conceptual form to external
form. All of these programs are generated only once for each users application. This is
accomplished automatically.

During program execution the Distributed Request Supervisor (DRS) interprets the input
message from the modified users zpplication and passes requests to the Reguest Processors which
access the appropriate databases . The Request Processors convert the values to conceptual form,
output them to their sub results and report the volume of data extracted to the DRS. Based on
minimizing communication, the DRS initiates data transfer to move euach sub result to the
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appropriate host computer. For each pair of sub results, the DRS instrates the Aggresaton which
combines two sub resulits o u third sub result The moditsed users appheation accesses e
results by initating the Conceptual-External Transformer to convert the result 1o the totma
specitied by the Users External Schema

2.3.2 Userlaterface

The subsystem which makes cach user's terminal able o access intformation anywhere i
the system and addresses the problems of case of use and how the user will recognize the data s
called the User Interface (UD. The software 1o provide this capability consists of the followmy.

+  User Intertace Development System (UIDS)
«  User Intertace Management System (UIMS)

+  Electronic Documentation System (EDS)

User Interface
Development System

User interface

User Interface (Ul) Management System

Electronic
Documentation System

Figure 2-&. User Interface Modules

The User Interface Development System has three components. The firstis awest editor for
use by developers and users. The second is a forms editor that is used 1o build and maintan torm
definttions. The third component is the application generator which has two subparts for report
writing and raptd application generation.

The User Interface Management System has four components:

1. User Interface Services
2. Forms Processor

3. Virtual Terminal Interface
4. Application Intertace.

The Virtual Terminal Tterface (V1) is responsible for handling terminals of different types
ancl converting the data streanmy into o neatral form that is independent of the actual wermmal, fn e

o
i~
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way, the rest of the system can be terminal independent. Data is passed normudly from the VTHo
the Forms Processor where all of the forms logic is contained.

The Forms Processor addresses the Form Processor Application Interfuce which interfaces
to the Application. The forms are described using the Form Editor and stored in the screen format
database. The application program then can interface with high level commands without concern
for the actual format of the screens. The programmer is only concerned about the name of the form
and the name of the data on the forms. The User Interface Management System provides the
interface to the NTM, which is the subsystem for messages and requests to initiate applications.
The UIMS also allows messages to be routed directly where this is needed. The direct routing, or
pass through mode, is used in some existing applications that already have screen formatting
capability, and are written expecting to be addressing real terminals. In this case, a VTl is added to
the application to do the appropriate conversion between real and neutral form.

. APPLICATION
USER NEUTRAL PROGRAM
DATABASE DATA
MANIPULATION APPLICATION
LANGUAGE INTERFACE
NETWORK
TRANSACTION

MANAGER
I ¢ ’ DEVICE

f DRIVER

(—_\ USER INTERFACE
FORM MONITOR
DEFINITION
Yo m
PROCESSOR
4
VIRTUAL $ 222222229

\ / TERMINAL

Figure 2-9. User Interface
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2.3.3 Networn Transaction Manager

The subsystem which controls or manages all 1ISS acuvites 1y called the Network
Transaction Manager (NTM). All information which travels around the HSS system between
different components is in the form of messages. The NTM manages all messages by receiving
and interpreting messages, authorizing messages to be sent and addressing, logging, routing und
sending messages. The NTM manages all computer programs by requesting the appropriate
computer operating system to st it and stop a program, by delivering and picks a program and by
monitoring program status. Finally, it maintains system capability by starting up and shutting
down the system and by monitoring and recording system status.

START
PROGRAM NETWORK
TRANSACTION
MANAGER
STOP NTM
PROGRAM
H AUTHORIZE
LOG

Figure 2-10. Network Transaction Manager

2.3.4 Communication

The subsystem which allows communications between computers and addresses the
problems of data timeliness and passing of data, is called Communications (COMM). COMM
contains both hardware and softwaic. The hardware consists of an area network which connects
several computers. There is a copy of the COMM software for each link on each computer. Each
copy is responsible for communications with onc of the other computers. The majority of the
software is the same on all computers. A small amount of software called the Interhost
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Communication Primitives (IHC) are responsible for interfucing to cuch computer. These are
machine dependent and must change for cach different computer implementation.

(

Generic COMM

L Protocol
Communication
(COMM)
Interprocess
Communication
Primitives (IPC)

Figure 2-11. Commumication Modules
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The following information provides information on documents that refate to 1155,

3.1 Previous Interim Reports

This is the Final Technical Report provided by the DAPro project. ‘This report deals with
the completion of the CDM enhancements that incorporate IDEFIX, ML/MT-NET. three-
dimensional graphics, and the relocation of the Test Bed. The next section gives a detailed hist of

the documentation accompanying specified DAPro software products.

3.2 Test Bed Life Cycle Documents

The following set of prefixes defines the types of manuals that are listed in this section.

CMA
CMU
DS
EIF
FTR
IRD
ITR
oM
PRM
PS
QAP
SAB
SCD
SDS
SRB
SRD
STP
STR
SUM
TCD
UM
UTP

Configuration Management Administration
Configuration Management User
Development Specification
Enterprise Integration Framework
Final Technical Repont
Information Resource Dictionary Standard
Interim Technical Report
Operator Manual

Programmer's Reference Manual
Product Specification

Quality Assurance Plan

Software Availability Bulletin
System Control Document
System Design Specification
System Release Bulletin

System Requirements Document
System Test Plan

System Test Report

System User's Manual

Technical Control Document
User's Manual

Unit Test Plan

The list on the following pages shows the documents provided as part of the DAPro
project. These are the documents that are updated and included with the 1ISS 3.0 release software
package. Also shown in this section is a graphical representation of the documents and how they
arc organized. This section lists the volume number, what figure the document is represented in,
the contiguration item number, and title of the document.
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Volume  Part  Figure Configuration
Number  Num. Number Item Number Title
1 1 F@gurc 3-1 FTR620300001 Project Overview: Lxecutive Summiry
I 1 Figure 3-1 FTR620300002 Project Overview: Technical Sunmmary
[l 1 Figure 3-1 QAP620320000 Quality Assurance Plan
1 2 Figure 3-1 SUM620320000 System Administrator's Guide
I 3  Figure 3-1 TCD620321000 Technical Control Document
111 4  Figure 3-1 SCD620322000 Schedule Control Document
I 5  Figure 3-1 SUM620323000 System User's Manual
HI 6  Figure 3-1 CMU620324000 SCM User's Manual
HI 7 Figure 3-1 CMAG620324000 SCM Administrator's Manual
I 8  Figure 3-1 DS 620324000 SCM Development Specification
I 9  Figure 3-1 UM 620324000 Software Development Guidelines
1 10 Figure 3-1 SUM620324000 System Software Document
II 11 Figure 3-1 OM 620324001 VAX Install Guide for Excecutable Code
I 12 Figure 3-1 OM 620324002 IBM Installation Guide
11 13 Figure 3-1 UM 620325000 DM User's Manual
I 14 Figure 3-1 SUM620325000 FAD Administrator's Manual
Il 15  Figure 3-1 SRB620326000 Software Release Bulletin
I 16 Figure 3-1 SAB620326000 Software Availability Bulletin
111 17 Figure 3-1 OM 620324003 VAX Installation Guide for Source Code
v 1 Figure 3-1 SRD620340000  System Requirements Document
v 2 Figure3-I'  sDS620340000 System Design Specification
v 3  Figure 3-1 STP620340000 System Test Plan
v 4  Figure 3-1 STP620340001 System Integration Test
v S  Figure 3-1 STR620340000 System Test Repoit
v 6  Figure 3-1 EIF620350001 EIF Technical Report
v 7  Figure 3-1 EIF620350002 EIF Technical Report
\% 1 Figure3-2 UM 620341001 CDM Administrator's Manual
\% 2 Figure3-2  uTP620341000 CDMP Test Case Report
Vv 3 Figure3-2 - TBM620341000 CDMP: IDEF1 Model of the CDM -- CDM
: Development Specification
\Y 4  Figure 3-2 UM 620341002 Information Modeling Manual - IDEF1X
\Y 5 Figure3-2 DS 620341100 NDDL Processor Development
Specification
\Y 6  Figure 3-2 PS 620341100 NDDL Processor Product Specification
\Y 7  Figure 3-2 UM 620341100 NDDL User's Guide
\Y 8  Figure 3-3 PRM620341200 NDML Programmer's Reference Manual
Vv 9  Figure 3-3 DS 620341200 NDML Precompiler Development
- Specification -- CDMP Development
Specification
\ 10 Figure 3-3 PS 620341200 NDML Precompiler Control Module
Product Specification
\Y 11 Figure 3-3 PS 620341211 NDML Precompiler Parse Application
Program
\ 12 Figure 3-3 PS 620341212 NDML Precompiler Parse Proceess
Division Product Specification
\' 13 Figare 3-3 PSS 620341213 NDML. Precompiler Parse NDMIL Product

Specification
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Volume  Part Figure Contiguration
Number Num. Number ltery Number Tile

v 14 Figure 3-3 Py 620341731 NDML Precompuler Transtornm NDML

\% 15 Figure 3-3 PS 6203 4123 NDML. Precompiler Decomposition
Concept

\% 16  Figure 3-3 PS 620341251 NDML. Frecompiler Select Internal Schena

\Y 17 Figure 3-3 PS 620341257 NDMI. Precompiler Trans Internad Scheni

v 18  Figure 3-3 PS 620341253 NDML, Precompiler Generate Concepruad
Schema

\Y 19 Figure 3-3 PS 620341254 NDML Precomp Generate Oracle Reguest

\Y 20  Figure 3-3 PS 62034125% NDML. Precompiler Generate CODASYLL

A 21  Figure 3-3 PS 62023241256 NDML Precompiler Generate Total Reguest

v 22 Figure 3-3 PS 620341258 NDML. Precompiter Build Calls/Messages

vV 23 Figure 3-3 PS 6203412%9 NDML Precompilter Build Source Code

v 24 Figure 3-3 PS 620341260 NDML Precompiler Generate Suppon

\% 25  Figure 3-3 PS 620341201 NDML Precompiler Generite Request

\'% 26 Figure 3-4 0S 620341310 Distributed Request Supervisor
Development Speaitication

A% 27  Figure 3-4 PS 62034131y Distributed Request Supervisor Product
Specification

\% 28  Figure 3-4 DS 620341320 Data Aggregators Development
Specification

\Y 29  Figure 3-4 PS 620341320 Data Aggregators Product Specification

\Y 30 Figure 3-4 DS 620341330 File Uulities Development Specification

Vv 31 Figure3-4 PS 620341330 Flle Utilities Product Specification

\' 32 Figure3-5 UM 620341400 CDM Subsystem Database Build
Instructions User's Manual

\Y 33 Figure 3-5 UM 620341401 Define/Construct the Neutral Data
Definition for the Common Data Model
(CDM) Subsystem User's Manual

A 34 Figure3-5 UM 620341403 CDM Reports and Application User's
Manual

\Y% 35 Figure 3-5 DS 620341410 DDL to NDDL Translator Development
Specification

A% 36 Figure 3-5 UTP620341410 DDL 1o NDuL Translator Test Plan

\% 37 Figure 3-5 UM 620341410 DDL to NDDL Translator User's Manual

\Y% 38 Figure 3-5 UM 620341411 DDL to NDDL Tramlator Build
Instructions User's Manual

\' 39 Figure 3-5 DS 620341420 CDM Impact Analysis Development
Specification

\Y 40  Figure 3-5 UTP 620341420 CDM Impact Analysis Unit Test Plan

\% 41  Figure 3-5 UM 620341420 CDM Impact Analysis User's Manual

v 42 Figure 3-5 UM 620341421 Impact Analysis Build Instructions User's
Manual

Vv 43 Figure 3-5 DS 620341430 CDM Compare Utility Development
Specification

\Y 44  Figure 3-5 UTP620341430 CDM Compare Utility Unit Test Plan

\% 45  Figure 3-5 UM 620341430 CDM Compare Utility User's Manual

Vv 46 Figure 3-5 UM 620341431 CDM Compare Utility Build Instructions
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Number Num. Number Itern Number Tie
\Y 47  Figure 3-5 UM 620341440 SQL User's Manual
A% 48 Figure 3-5 PRM620341440 SQL Reference Manual
Vv 49  Figure 3-5 IRD620341500 CDM IRDS Feature Evitluation Repon
Vi 1 Figure 3-6 DS 620242000 NTM Development Specification
Vi 2 Figure 3-6 PRM620342000 NTM Programmer's Guide
Vi 3 Figure 3-6 OM 620342000 NTM Operator's Manual
Vi 4  Figure 3-6 SUM620342000 NTM System Programmer's Munual
VI 5 Figure3-6 ps 620342100 NTM Monitor Product Specification
Vi 6 Figure 3-6 PS 620342200 NTM MPU Product Specitication
VI 7  Figure 3-6 PS 620342300 NTM Services Product Specification
VI 1 Figure 3-7 DS 620343000 COMM Development Specification
Vil 2 Figure 3-7 PS 620343100 Generic COMM Protocol Product
Specification
Vil 3 Figure 3-7 PS 620343200 VAX IPC Product Specification
Vi 4 Figure 3-7 DS 620343300 IBM THC ana IPC Development
Specification
Vil S  Figure 3-7 PS 620343400 File /O Primitives Product Specification
VII 6 Figure 3-7 UTP620343400 File I/O Primitives Unit Test Phin
Viil 1 Figure 3-8 OM 620344000 Terminal Operator's Guide
VI 2 Figure 3-9 DS 620344100 User Interface Services Devel Spec -- User
Interface Management System Development
Specification
VI 3  Figure 3-9 PS 620344100 User Interface Services Product
Specification
VIl 4  Figure 39 UTP620344100 User Interface Services Unit Test Plan
VIII 5 Figure 3-9 DS 620344200 Form Processor Development Specification
VIl 6  Figure 3-9 UM 620344200 Form Processor User's Manual
VIII 7  Figure 3-9 UTP620344200 Form Processor Unit Test Plan
VI 8 Figure 3-9 PS 620344200 Form Processor Product Specification
VIII 9 Figure3-10 UTP620344403 Graph Definition Language
VI 10 Figure 3-10  yTP620344220 Graph Support System
VI 11 Figure 3-9 DS 620344300 Virtual Terminal Development Specificanon
VIII 12 Figure 3-9 PS 620344300 Virtual Terminal Product Specification
VI 13 Figure 3-9 UM 620344300 Virtual Terminal User's Manual
VIII 14 Figure 3-9 UTP620344300 Virtual Terminal Unit Test Plan
VIII 15 Figure 3-10 UM 620344400 Forms Editor User's Manual
VIII 16 Figure 3-10 DS 620344401 Forms Language Compiler Development
Specification
Vil 17  Figure 3-10 ps 620344401 Forms Language Compiler Product
Specification
VIII 18 Figure 3-10  UTP620344401 Forms Language Compiler Unit Test Plan
VIl 19 Figure3-10 DS 620344402 Forms Driven Editor Development
Specification
VIII 20 Figure 3-10 ps 620344402 Forms Driven Editor Product Specitication
VIII 21 Figure 3-10 UTP620344402 Forms Driven Forms Editor Unit Test Plan
VI 22  Figure 3-10  pS 620344403 Graph Language Development Specification
VIH 23 Figure 3-10 DS 620344501 Rapid Application Generator and Report
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Volume  Part  Figure Configuration
Number  Num. Number ltem Number Tide

Vil 24 Figure 3-10  pS 620344501 Report Writer Product Specitication

VIII 25 Figure3-10 UM 620344501 Application Generator User's Manual

VIII 26 Figure3-10 UTP620344501 Report Writer Unit Test Plan

Vil 27 Figure3-10 pS 620344502 Rapid Application Generator Product
Specification

VI 28 Figure3-10 UTP620344502 Rapid Application Generator Unit Test Plan

N2 29 Figure3-10 DS 620344600 Text Editor Development Specification

VIl 30 Figure3-10 ps 620344600 Text Editor Prod Specification

VIl 31 Figure3-10 UM 620344600 Text Editor User's Manual

VI 32  Figure 3-10  UTP620344600 Text Editor Unit Test Plan

VIII 33 Figure 3-8 DS 620344700 Application Interfuce Development
Specification

VIill 34 Figure 3-8 PS 620344700 Application Interface Product Specification

VIII 35 Figure3-8  UTP620344700 Application Interfuce Unit Test Plan

VHI 36 Figure 3-8 UTP620344800 Layout Optimization System Unit Test Plan

VIII 37 Figure3-8 DS 620344800 Layout Optimization System Development
Specification

VIl 38 Figure3-11 DS 620344900 Electronic Documentation System
Development Specification

VIII 39 Figure3-11 UM 620344900 Electronic Documentation System User's
Manual

VI 40 Figure 3-11 UTP620344901 SGML Tagger Unit Test Plan

Vil 41 Figure3-11 UTP620344902 EDS Parser Unit Test Plan

VIII 42 Figure3-11 UTP620344903 EDS Document Type Definition Unit Test
Plan

VI 43 Figure 3-11 UTP620344904 EDS Layout Editor Unit Test Plan

VI 44 Figure3-11 UTP620344905 EDS Document Formatter Unit Test Plan

vill 45 Figure 3-11  UuTP620344906 EDS MacPaint to Postscript Unit Test Plan
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Adgditional DAPro documents can be purchased trom the Natonad Techaical Information Service (NTIS)
To obtain price and ordering inforation you can telephone NFLS dircetly at 1-:800-336-4700. Make sure that you
provide NTIS with the report number, volume and part nunber, plus the NS accession aumber when calling.

NTIS
Volume Part Accession # Title
1 1 Project Overview: Lxceutive Sumsnary
11 1 A252445 Project Overview: Technical Summary
HI 1 A250105 Quality Assurance Plan
i 2 A250106 System Administrator's Guide
1 3 A250107 ‘Technicial Control Document
m 4 A250108 Schedule Controf Document
i 5 A250109 System User's Manual
11 6 A250110 SCM User's Manual
11 7 A250111 SCM Administrator's Manuad
I 8 A250112 SCM Development Spectfication
I 9 A250113 Software Development Guidehines
i 10 A250114 System Software Document
i 11 AZ25011S VAX Install Guide for Executable Code
il 12 A250116 IBM Installation Guide
m 13 A250117 DM User’s Manual
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